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Bottomlandhardwoodforestsonceoccupiedabout10 million hectaresof
theLower MississippiRiverAlluvial Valley (LMRAV). More thanone
hundredand fifty yearsoflandclearingfor agriculturehavereduced
bottomlandhardwoodforestsin theLMRAV to abouttwo million hectares.
Changingmarketforcesandlandusepoliciesareprompting current
landownersto afforestagriculturallands,especiallythosethatare
unproductive.To date,morethan 200,000hectareshavebeenafforested.
Energyproducersarepayingto afforestclearedlandsfor thepurposeof
carbon~sequestrationwith thegoalofearningcarboncredits,However,few
studieshavebeendoneto determinetheamountsofcarbonthatcan be
sequesteredovertime by variousbottomlandhardwoodspecies.

Increasesin atmosphericCO
2concentrationsdueto humanactivitiescould

potentiallyaffect theglobal climate.Thescientificcommunity’sinability to
balancethepresentglobal CO2budgetillustratesa lackofunderstandingof
theglobalcarboncycle. Beforehumaninfluences,transferswere
approximatelyequalizedsothat theamountofCO2 in theatmospherehad
remainednearlyconstantfor thousandsofyears.Theincreasein
atmosphericCO2over the last 100 yearsis primarily aresultof theburning
of fossil fuels.However,CO2 concentrationin theatmosphereis also
influencedby humanmodificationsof theland surfaceby harvestingforest
products,farming,andurbandevelopment,which significantly alterthe
cycle ofcarbonaccumulationanddistributionon thelandsurface.The
amountof humaninducedCO2appearsto exceedtheamountaccumulating
in theatmosphereandoceans.

Deforestation,landcoverchange,andcombustionoffossil fuelsare
estimatedto producea combinedtotal ofabout8.0 billion metrictonsof
carbonper year.About 5.0 billion metric tonsperyearofthis carbonis
believedto be absorbedby the atmosphereandthe oceans,leavingabalance
of2 to 3 billion metric tonsofcarbonperyearneededto balancetheCO2
budget.Mountingevidencepointstoward this carbonbeingabsorbedin the
temperatelatitudesofNorthAmerica,Europe,andAsia,probablyby land



plantsandeventuallyincorporatedin soils or sediments.While thereis
uncertaintyaboutflux estimatesfor deforestationand landcoverchange,
carbonabsorbedby oceans,andcarbonabsorbedby terrestrialsinks,
afforestationin theLower MississippiRiver Alluvial Valley falls into the
arenaofNorthernHemisphericforestgrowthasapart ofthe larger
terrestrialcarbonsink. It is thereforeappropriateto ask,‘just how much
carbonmight possiblybe sequesteredby newforestsgainedthrough
afforestationefforts in theLMRAV?”

Thereareatleastfour setsof factorsto considerin thinking aboutthe
potentialfor carbonsequestrationresultingfrom afforestationin the
LMRAV. Thefirst setof factorsis thafof logistics,or quitesimply who is
goingto plant thetrees,andwhereandhow fastwill theyplantthem?A
secondconsiderationis that of treebiology. Which treespecieswill be
planted,atwhat density,and on which sites?A third setoffactorsinvolves
socialandeconomicquestions.Are peoplemotivatedto planttreespurely
for money,or is it becauseofenvironmentalconcerns,orsomecombination
ofthetwo?Simply put, whatarethe costsandwhatarethebenefitsof
afforestation?Thefourth considerationis that of thepolitics behindthe
carboncredit issue,aswell asthegovernmentprogramsand agenciesthat
fosterafforestation,andthelawsthat motivatelandowners,privateor
corporate,to makedecisionsaboutlanduse.Numerousfederalandstate
governmentagencies,agencypartnerships,non-governmentalgroups,
energycompanies,andprivatelandownersareplantingbottomland
hardwoodson agricultural land throughouttheLMRAV at anaverage
estimatedyearlyrateof 10,000to 12,000hectares.A universitystudyof an
Easterncottonwood(Populus deltoides) monocultureforestestimatedCO2
accumulationperhectareoverseventyyears.Estimatesrangedfrom 0.7
metric tonsofCO2perhectareperyearfor a one-year-oldstandto 220
metric tonsofCO2perhectareperyear for a seventy-year-oldstand.
Assuminga plantingrateof 11,571 hectaresperyear,it would be feasibleto
afforest810,000hectares,or roughly tenpercentofthenon-forestedareaof
theLMRAV, in seventyyears.Oneorganizationhassetan ambitiousgoal
ofafforesting810,000hectaresin twentyyears;in this example,weallow
seventyyearsfor that to happen.Thusin this example,at yearseventythere
would be 11,571 hectaresofone-year-oldforestfixing about7,600metric
tonsof C02, 11,571 hectaresoftwo-year-oldforestfixing 15,700metric
tonsofC02,andsoon, to 11,571hectaresofseventy-year-oldtreesfixing
2.5 million metric tonsofCO2.Thetotal of all afforestedhectaresat seventy
yearsyieldedabout 25 x 106metric tons of carbon fixed under this scenario.
Dividing themassof carbonfixed in the810,000hectaresofafforestationin
theLMRAV by seventyyearsof steady-statecarbon releasedinto the
atmosphereat the annual rate of 3 billion metric tons ofcarbon, which
possiblyis beingsequesteredin terrestrialsinks,yieldsa 0.01 percentrateof
carbon sequestration.Comparing this estimateofcarbon captured in the
LMRAV to amounts ofcarbon produced by various sectorsofthe United
Stateseconomywill provide an estimateof the economicvalue of
afforestation in theregion.


